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1. Why tree biotechnology??

• 20% of greenhouse gas is due to deforestation

• loss of forest cover equals 12.106 ha/y (4 x Belgium)
• wood demand increases 1.7% per year
• protection of native forests (biodiversity, CO2, climate)

• Fossil fuels -> climate change

• Non-renewable
• Finite
• Geo-political tension

Forests and Wood
Need for genetic improvement

Borneo

Forests and Wood
Need for genetic improvement

FAO: higher wood yield / ha
improved wood quality

Plantation forests occupy 5% of all forests and deliver 35% of industrial 
roundwood

Wood consumption

International Paper- South Carolina - USA

Short Rotation Coppice for cellulosic ethanol

World wood consumption

Pulp & 
paper 
20%

Construction 
and furniture 
20%

Fuel and 
energy 60%
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2. Engineering trees for pulping

The plant cell wall: lignin is the problem

Cellulose and hemicellulose
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in angiosperms

Cinnamoyl-CoA-reductase

24.10 ± 0.4457.07 ± 0.8116.64 ± 0.185FS40

23.19 ± 0.7056.55 ± 0.4916.75 ± 0.165FS3

30.72 ± 0.6948.22 ± 0.6920.65 ± 0.226WT

hemicellulosecelluloseligninnLine

-20% +17% -23%

Leplé et al. The Plant Cell, 2007

Modified trees have less lignin, less 
hemicellulose and more cellulose

Field trial CCR down-regulated poplar
Orléans, France (4-year-old)

4 lines + WT; 5 blocks; 2 plants/line/block = 10 plants per line

Pulping CCR-modified poplars -> 
chemical savings

*
*
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3. Engineering trees for bio-ethanol

Wood Polymerised glucoseC. Somerville

Lignocellulose to bio-ethanol

Cellulase NREL

Lignocellulose to bio-ethanol

24.10 ± 0.4457.07 ± 0.8116.64 ± 0.185FS40

23.19 ± 0.7056.55 ± 0.4916.75 ± 0.165FS3

30.72 ± 0.6948.22 ± 0.6920.65 ± 0.226WT

hemicellulosecelluloseligninnLine

-20% +17% -23%

Leplé et al. The Plant Cell, 2007

Modified trees have less lignin, less 
hemicellulose and more cellulose

Less lignin in trees -> 50% more glucose released

-> 50 % more sugar released 
by CCR-down-regulated poplar

Glucose is the substrate for 
bioethanol

Van Acker, Vanholme, Piens, Callewaert, Boerjan, unpublished

with pre-treatment
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Short Rotation Coppice (SRC)

INBO; 
Belgium

Short Rotation Coppice (SRC)

• 15,000 cuttings/ha

• 3-year rotation for 15-20 years

• ~12 ODT/ha/y -> 30 ODT/ha/y

INBO; 
Belgium

4. Conclusions

Genetic engineering allows speeding-up tree 
domestication

Green, safe technology that enables developing a 
sustainable agriculture

Compare ‘risks’ with those of conventional breeding

Case by case

Conclusions

A moratorium on field trials with GM-trees is against 
progress in science towards renewable energy

A moratorium on GM-plants poses Nature and future 
generations at risk

Conclusions


